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3. At low doses and at low dose rates of low-LET (linear energy
transfer) irradiation there is a linear relationship between dose and the
frequency of genetic effects studied.

Direct studies of the genetic effects of radiation exposure to human
populations have been carried out on the children of the Japanese pop-
ulations in Hiroshima and Nagasaki who were irradiated in the atomic
bombings in August 1945. Results of these careful and very extensive stud-
ies, when taken at face value, suggest that humans may be somewhat less
sensitive to radiation than mice.

The BEIR I Committee (NRC72) used two methods of estimating ge-
netic effects. One method relied on direct estimates. This method was used
whenever possible, for example with reciprocal translocations. The other
method was indirect and was used for such endpoints as gene mutation.
The indirect method required estimates of the mutation rates, the incidence
of genetic disease in the human population, and the extent to which the
incidence depends on recurrent mutation, to infer the increased incidence
of genetic disease resulting from radiation exposure. Both immediate, first-
generation effects and long-term, equilibrium effects were estimated from
either the direct or indirect estimates of induced mutation by taking into
account the presumed rates of mutant elimination to project the ratio of
newly induced genetic damage to that transmitted from previous genera-
tions. The BEIR III Committee (NRC80) reviewed and updated the BEIR
I report (NRC72). New estimates caused some changes in the previous
estimates, and some new methods of estimation were added.

The BEIR V Committee has reviewed and reevaluated the data that
are pertinent to the estimation of genetic risks in humans. The present
report summarizes the methods and conclusions of previous committees.
In deriving new risk figures, it places rather more emphasis on the results
of the studies of Japanese atomic-bomb survivors than have previous BEIR
reports. However, the committee has also made use of the extensive
radiation studies carried out with mice, which are briefly reviewed.

SUMMARY OF CONCLUSIONS

Based on our review of relevant data from humans, other mammals,
and mice, the BEIR V Committee believes that the values in Table 2-1 give
the current best estimates of risk based on the conclusion that the doubling
dose in humans is not likely to be smaller than the approximate 1 Sv (100
rem) obtained from studies in mice. Table 2-1 gives the estimated genetic
effects of an average population exposure of 1 rem/30-year generation.
Admittedly there are uncertainties, but the calculated risks are based on
an impressive body of data and knowledge of radiobiological principles.